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1
DECK TROUGH

BACKGROUND OF THE INVENTION

a. Field of the Invention

The invention relates generally to a device that can
facilitate the integration of a water catching, channel-
ling, and expelling feature into a joist structure so as to

render resultant structure a water-proof roof over area
below.

b. Description of prior art
' Wooden decks, such as those that are typically at-

" tached to a house or other such structure, are generally

comprised of flooring planks arranged in a side-by-side
- manner and fastened to a supporting joist structure
which is in turn supported by a post-beam structure or
a wall. (Such decks may or may not include sttached
safety barriers, but such barriers are not pertinent to the

problem being addressed.) A typical non-roofed weath-

er-exposed wooden deck does not function as a water-
proof roof since water can seep through the cracks
between the flooring planks and subsequently fall onto

and through the supporting joist structure to the area
below. Yet, a water-proof roof feature can be a signifi-

cant attribute of a deck, especially in instances where it
is desirable to enclose the ‘area below the deck to
achieve a dry storage area which can serve as a garage,
a room, Or a storage shed. The problem, therefore, is to
build a deck that also functions as a water-proof roof.
One method of achieving such a deck is to cover the
deck joist structure with plywood and in turn cover the
plywood with a modified asphalt roofing membrane
material (such as NORD or GAFGLASS) which is
either glued onto or torch-down-attached to the ply-
wood. Spacer boards (e.g., 2" X4" boards) are then
generally placed on top of the subject water-proofed
surface, and flooring planks are then nailed onto the

T

spacer boards. While -such an approach does not

achieve the desired roofing characteristic, the reliability
and longevity of the water-proofing material used in
such a configuration is questionable. Consequently, the
Spacer/plank flooring is sometimes built in sections that
can be more easily removed to enable servicing, repair,
“or replacement of the water-proofing material. While
such a design achieves the desired roofing feature, it has
several drawbacks. The plywood, water-proofing mate-
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structure, it does provide the immediate functionality
desired and is mentioned herein only for the sake of
attempting to provide a more thorough assessment of
prior art.

Finally, some decks, or probably more appropriately

porches, are simply constructed of concrete wherein a

concrete slab is supported by a joist structure. Such an
endeavor requires molds and is quite expensive. While it
is feasible to achieve a water-proof roofing feature with
such a structure, expense alone is probably a prohibitive
drawback in most cases. ~

In light of the above, clearly what is needed is a

- means for constructing or enabling the construction of a
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deck that 1) incorporates the desired water-proof roof
featire, 2) does not rely on a pitched joist structure to
achieve water run-off, 3) either minimizes the mainte-

‘nance access problem or provides a highly reliable roof

~ function that does not require significant maintenance,
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rial, and sectionalization of the flooring add significant -

costs. Also, the leSt-plyWOOd surface must. be pltched
to facilitate water run-off. Finally, any servicing, repalr
or replacement of the water-proofing material requires
removal of the spacer/plank flooring—a potentially
expensive proposmon, especially if the water-prooﬁn g
material requires relatively frequent servicing, repair,
or replacement. N

~Another, more straightforward, approach for achiev-
ing the desired water-proof roof characteristic is to

simply build a conventional sloped roof (i.e., joists,

plywood or. particle board, tarpaper) topped w:th shin-
gles, or sheet tin or aluminum, or even the membrane
material mentloned above, and then construct a conven-

tional dcck over top separate from the roof. However, |

such an approach requires even more materials, is more
expensive, “steals” significant vertical clearance space
(because two joist structures are required) and incurs
servicing/repair problems similar to the previously
described approach because roof access is limited by the
presence of the “‘overhead” deck. While such anap-
proach doesn’t really achieve an integral “roof-deck”
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and 4) is either cheaper than (or at least economically
competitive with) alternative means for constructing a
deck with a water-proof feature.

The Deck Trough, the invention being applied for
herewith, provides an economical means to integrate a
highly reliable water-proof roof feature into a joist
structure such as that integral to a typical wooden deck.
A wooden deck comprising such a joist structure facili-
tates the construction of a room, garage, shed or other
such dry-area structure below said deck, wherein said

Joist structure serves as the integral roof for the below
dry-area structure. Additionally, such a deck retains

virtually all of the other features typical of a conven-
tionally built deck.

The invention, therefore, indirectly enables the con-
struction of a dry-area structure such as a garage, room,
or shed, that utilizes a wooden deck as its roof. Further,
such a deck: provides a highly-reliable water-proof roof
function, does not rely on a pitched joist structure to
achieve water run-off, and is economically competitive
with, if not necessarily cheaper than, alternative means
for constructing a deck having said water-proof roof
feature.

SUMMARY OF THE INVENTION

The invention relates to a device that provides a
meéans to mtegrate a water catching, channelling, and
expelling feature into a Joist structure wherein said joist
structure can thus serve as a roof over any structure
built below, and wherein said joist structure can also
support an above-mounted flooring structure such at
that formed by the planks of a wooden deck floor.

The invention comprises a lipped trough-like device

‘'which further comprises an outlet for water to escape.

A number of such devices can be installed in a joist
structure so as to cover and otherwise fit in-between all

of the joists and serve to catch, channel, and expel water
falling or seeping into the resultant joist-device struc-

ture from an above-mounted flooring structure. The

device, as fabricated from alluvium flashing or vinyl

and as properly integrated into an overall deck struc-
ture with supplemental flashing and gasketing, adds a

~ highly reliable water-proof roof feature to the deck at a
cost estimated to be less than that of alternative ap-
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proaches. Since the device is installed so as to exploit
the space between joists, incorporation of the said fea-
ture does not consume any appreciable amount of what
is typically otherwise unused space.
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It 1s an object of the invention to provide an economi-
cal means for adding a reliable water-proof roof feature
to a joist structure such as that of a typical wooden deck
so as to enable said deck to serve as an integral roof over
a structure below. -

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of a single end- wall

V-shaped Deck Trough.

FIG. 2 shows an end-view of the shallow/ enclosed
“end of the single end-wall Deck Trough with the bal-
ance of the Trough cutaway.

FIG. 3 is an end-view of the deep/open end of the

single end-wall Deck Trough.

10

FIG. 4 is a side view of the deep/open end section of 15

the single end-wall Deck Trough
FIG. S is a cut-away view of single end-wall Deck
. Troughs implemented in a wooden deck that cantile-

‘vers past the end of a support wall that also serves as an

integral part of an underlymg dry-storage area.

FIG. 6 is a side view of the support-wall end section
of the structire shown in FIG. 5.

. FIG. 7 shows the filler board used in the FIG 5
structure.

FIG. 8 1s a cut-off view of a portion of the deck that
is attached to a house wall.

FIG. 9 is a cut-out middle section of an extended-hp
- Deck Trough.
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of the trough walls in that area, angled from the Trough
top to the Trough bottom so as to render the length of
the Trough bottom somewhat shorter than the length of
Trough top as illustrated in FIG. 4. (The cut-out facili-
tates water escape in installations wherein the deep/-
wall-less end of the Trough abuts up to a joist end mem-
ber such as in the FIG. 5 installation.) Trough length as
measured longitudinally along the Trough top, is typi-
cally approximately equal to the joist lengths. Trough

‘width (less the lips) is less than, but approximately equal

to, the distance between joists. The Trough lips extend
far enough from the Trough main body SO as to cover
the majority of the joist tops.

Dimensions (a) and (b) as shown in FIG. 2 and FIG.
3 are indicative of Trough depth. Dimension (a) is the
depth at the shallow end, and dimension (b) is the depth
at the deep end. Dimension (a) is typically 25% to 50%
of the joist top-to-bottom height. Dimension (b) is typi-
cally 75% of the joist top-to-bottom height. Dimension
(b) is greater than dimension (a) so as to yield a pitch to
cause water to flow to and out of the outlet located at
the deep end of a Trough installed level to ground.
Dimension (c) is the Trough width, exclusive of the lips,
and is less than, but approximately equal to, the distance
between joists.

FIG. § illustrates a number of the devices (i.e., FIG.

- 1 embodiment devices) installed in a cantrlevered joist

FI1G. 10 shows a double end-wall Deck Trough with

a pipe outlet.

DESCRIPTION OF THE PREFERRED
- EMBODIMENT

The preferred embodiment of the invention is com-
prised of a lipped trough-like device preferably V-
shaped and preferably fabricated from a thin sheet of
aluminum (such as-aluminum flashing) which is rela-
tively cheap and which has an expected life span of
from 30 to 60 years. While aluminum is probably the
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best material, molded vinyl would probably work well, 40

and other materials such as fiberglass, or some other
type of plastic miaterial, or some other type of malleable
non-rusting metal might also work well. A V-shaped
Trough as represented by FIG 1is preferred because a

V-shape requires the least amount of matérial for a 45
given trough depth and therefore, is likely to be cheaper

to manufacture than say a box-shaped or a basin-shaped
o trough However, a box-shaped or basin-shaped trough
that is llpped prtched and sized to hang from and oth-
~ erwise fit between the joists could perform the same

function. Regardless of the exact shape, the design inno-’

vation here is that the device exploits what is normally

“dead” or unused space between the joists to provide -

‘the watér catching, channeling and expelling feature,
and to thereby, as supplementéd by appropriate flashing
and gasketing, enable the mtegratron of an economical
and highly reliable roof feature into a joist structure
-without detracting from the ability of the joist structure

~ to support an above-mounted floor and otherwise serve

as a typical deck.

The FIG. 1 embodiment of a V-shaped Deck Trough

comprisés a shallow/ enclosed end (1) and a deep/open
~ end (2). The bottom (3) of the Trough is pitched with
respect to the lips’ (4 and 5) so that, with the Trough
installed to hang via the lips from adjacent level joists,
water entering the Trough will flow to the deep/open
end (2) and out of the outlet (6), The Trough outlet (6)
is formed by the lack of a deep-end wall plus a cut-out
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structure design wherein an enclosed dry-structure
resides below. The devices are hung from the joist tops
via said lips so as to reside mainly in-between the joists
and otherwise cover the below area, exclusive of the

cantilevered area where water is expelled from the

devices. Since one device is needed for each joist space,
the total number of devices required equals the total
number of joists used less one. The lips of adjacent
devices overlap so as to completely cover all the joist
tops. A gasketing : material is placed between the lips to
mnsure water-tlght integrity. Spacer boards (7 and 8)
comprising 2" X 4" timbers are then screwed onto and
along the longitude of the joists and also onto and along
the longitude of the end members to which the joists are
attached. To insure water-tight integrity, rubber wash-
ers are placed between the spacer boards and the device
lips at the points where the spacer board attachment
sCrews pcnetrate the device lips. The spacer boards
installed on the joist longitudes provide two important
functions. First, the boards serve as a substrate for the
flooring planks which are fastened to the spacer boards
with nails (or screws) that are shorter than the com-
bined thickness of a Spacer board thickness plus plank

- thickness. Second, the joist-top spacer boards serve as
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an “umbrella” over the joist top. Water falling or seep-
ing through from an above mounted deck floor either
falls or seeps onto a spacer board or falls dn'ectly Into
the device. Water falling into the device is caught,
channelled, and subsequently expelled through the de-
vice outlet. Water falling or seeping onto a spacer board

falls or seeps over the side of the board and onto the

device. Water that may seep around and under a spacer

‘board, while expected to be minimal if any at all, is

- prevented from getting through the joist structure by
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the gasketing and rubber washers. While water is ex-

pelled directly onto the ground in this design, additional

guttering to provide further routing of the expelled

‘water could readily be implemented if desired.

FIG. 6 provrdes a cross-sectional view of the support-

‘wall end of the structure shown in FIG. 5. Installed

Deck Trough (9), as hidden behind the joist, is repre-
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sented by dashed lines with escape outlet (6) similarly
repreSented End filler board (10), also hidden behind
joist, fills in the area between the Trough and the board
‘on the top of the support wall so as to shield the inside

of structure below the deck from the outside elements.
A weatherizing caulk or weather insulating tape is in-
stalled between the device/filler-bcard abutment to
attain an enhanced degree of weatherization. FIG '7

~ shows a front view of said filler board.

N Aehlevmg water-proof integrity where the deck end
. opposite the support-wall end abuts against a structure
such as a house depends in part on the nature of the

~ house wall and on the type of house sidirig prevalent.
- However, FIG. 8 illustrates the salient points for doing

so on an aluminum-sided frame house (the Deck

6

‘that the FIG. 9 embodiment is also amenable to a retro-

fit application since the embodiment could be attached
to the bottoms of the joist structures in existing wooden

~decks. In such a retrofit application, watertight integ-

rubber washers between the Troughs and the joists at

10

‘Troughs and: flooring planks are omitted in FIG. 8 for 1

~ clarity). Basically, a piece of aluminum flashing (11) the
length of the abutment and bent to form a 90-degree

- angle along the ]ongltude is positioned under the spacer
(12) that covers the joist end member and also up and .

_under the aluminum siding (13).on the house wall (14).

Rubber washers and gasketing are used as previously
described. Operationally, water that runs down the side
of the house or otherwise falls onto the deck near sub- -
ject deck-house abutment is routed out over the _]msts

by the flashing where the water subsequently ends up in
- the Deck Troughs (not shown) as previously described
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above. The same basic approach can be used even fora |

brick house wherein some mortar would. be removed

from a row of brick, the flashing inserted, and then the’

mortar or some other filler/ sealing compound can be

re-installed. Similar flashing techniques can be used
around the periphery of the deck so as to render the
entire deck a water-proof roof.

While the FIG. 1 embodiment and the FIG. 5 installa-
tion demonstrate the concept, other Deck Trough em-
bodiments are contemplated. For example, FIG. 9
shows a mid-section portion of an extended-lip Deck
‘Trough. The extended-lips (15 and 16) serve to provide
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rity at the joist bottoms can be maintained by using

the points where Trough lip penetrations are made by
securing screws. While such a retrofit application
would not provide all the features of the integral design,

‘1t could never-the-less, render most of the area under an

existing deck a drip-proof area, which in itself might be
a desirable feature to add to an existing deck in certain
instances.

While the embodlments discussed above portray a
Deck Trough for application between two adjacent
joists, a multiple Deck Trough comprising two or more

- single-space Troughs (i.e., FIG. 1 Troughs) ganged

together to provide said water catchmg, channelling,

-expellmg feature for multiple, adjacent joist spaces also

is contemplated. And , while only one detailed embodi-
ment of the invention is illustrated in the drawings and

described in detail, this invention contemplates any

basic lipped/pitched-depth trough-like receiver em-

~ bodiment that can serve to exploit the space between

deck floor joists so as to provide a water catching/gut-

' tering means which enables the construction of a

wooden deck that has the added feature of serving as a
water-proof roof over area below the deck.

I claim:

1. A device was installed between the floor support
joists of a wooden deck, said device comprising a water-
tight, trough-like receiver sized to fit between and ex-
tend along the entire length of adjacent floor joists
thereby covering the area between and below said
- Jotsts, said device having means to collect and channel
water entering said area, said receiver further compris-
mg integral lips covering the top surfaces of adjacent

jOlStS, said lips providing means for attaching said re-

complete overlaps of Deck Troughs integrally installed
In a joist structure so as to provide added protection

against water infiltration at the joist tops and thereby
‘eliminate the need for gasketlng While the single end-

wall Deck Troughs illustrated in FIG. 1 and FIG. 9 are

_readily constructed from aluminum flashing and work
.well for cantilevered lnstallatlons the double end-wall

Deck Trough shown in FIG. 10 is more amenable to

vinyl fabrication and is not operationally reliant upon

_cantilevering to achieve the desired water expelling
“effect. In the FIG. 10 is more amenablé to vinyl fabrica-
tion and is not operationally reliant upon cantilevering
" to achieve the desired water expelling effect. In the
FIG. 10 embodiment, the basic lips in the FIG. 1 design
are extended to form a continuous lip around the entire
periphery of the Trough, but of greater significance is
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‘the outlet design which is comprised of an integrally .

formed pipe shape which extends out from the low -

~ point of the deep end wall. An advantage of this em-
bodiment is that the pipe outlet could be inserted
through a hole in the joist end member so that cantilev-
ering of the joist structure would not be required. As
with the FIG. 1 embodlment the FIG. 10 embodiment

also exploits the space between joists to catch, channel,

5

ceiver to and suSpendmg said receiver between said
joists, said receiver having a pitched depth from a shal-
low end to a deep end, said receiver further comprising
an outlet in said deep end providing means of water to
escape.

2. The device as claimed in claim 1 having a depth

- which does not extend below said joists and whereby

said device does not extend above said joists beyond the

“thickness of said lips.

3.- The device as claimed in claim 2 further compris-
ing extended lips that entirely overlap the top surfaces
of said joists and extend partially down the outside
walls of said joists thereby forming a complete water-
tight cap over said joists.

4. The device as claimed in claim 2, said device con-
structed of a single plece of ‘aluminum flashing formed
into a V-shaped receiver comprising two sidewalls ex-
tending along the length of said joists, said device fur-
ther comprising an end wall connectlng said sidewalls at

~ the shallow end of the receiver, said device having an

60 'structed of vinyl formed into a V-shaped receiver com-

and expel water from the joist structure and thereby

enable construction of a deck having an embedded wa-

ter-proof roof feature. Similar double end-wall Trough
embodiments that expel water into a drainage piping
within a structure below the  joists also are contem-
plated.

While the illustrated embodiments have been dis-
cussed in terms of a new-construction deck, it is noted
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open end at the deep end of the receiver serving as said
water outlet.
5. The device as claimed in claim 2, said device con-

pnsmg two sidewalls extending along the length of said
Joists, said device further comprising an end wall con-
necting said sidewalls at the shallow end of said receiver
and an end wall connectmg said sidewalls at the deep
end of said receiver, said device having a pipe outlet
extending out from said deep end wall, and integral lips

extending around the entire periphery of said device.
% ¥ * % %
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